The aqueous phase of the tears contains a wide variety of organic and inorganic substances. In addition to the principal inorganic ions, as many as sixty proteins are present in the tears, together with a variety of biopolymers, glycoproteins, glucose and urea. Tab. 1 represents some of the most important tear proteins including lysozyme, lactoferrin, tear specific pre-albumin and secretory immunoglobulins (4) .
Ramadan fasting
One of the most important rules of Islam is that any healthy adult Muslim must refrain from eating, drinking, and smoking from sunrise to sunset during the holly month of Ramadan, the ninth month of Muslim calendar. Since this is a lunar calendar, the timing of this month changes each year and, therefore, the duration of restricted food and beverage intake can vary from ten to seventeen hours. Since the biochemistry of some biological fluids (such as blood and urine) has shown slight alterations due to fasting, it is expected that an extended strict fasting may influence tear quality.
Materials and Methods

Materials
Acetonitril, trifluoroacetic, acryl amide, sodium dodecyl sulphate (SDS), ammonium persulphate and sodium acetate were obtained from Sigma Chemical Company. polyvinylidene fluoride (PVDF) filters, HPLC materials and columns, and buffers were purchased from Merck representative in Iran. All other chemicals and solvents were of analytical grade and used as supplied by manufacturers.
Tear sample collection
Stimulated tear samples (using onion vapor), were obtained from 25 healthy volunteers, 20-25 years old students in 50 μl glass capillaries. Two samples were obtained from each subject, first sample was collected before beginning of Ramadan and the next one on 25 th day of Ramadan when all volunteers had been fasting for 25 days. Informed consent was obtained from all participants. Tear samples were transferred into 1.5 ml Eppendorf and stored at -18 °C until analysis.
SDS-PAGE electrophoresis
SDS-PAGE was performed using 4 μl tear sample after boiling 3 minutes in water. The separating gel was 12% and stacking gel was 5%. Electrophoresis analysis was performed under reducing conditions and the gels stained by Coomasie Brilliant Blue and silver nitrate.
Zymogram
Zymogram of alpha amylase was carried out with 8 μl tear samples per well with 0.5% separating and 5% stacking gel. The solutions were triton X 100 2.5% water, sodium acetate buffer 50 mM pH 6.0, starch 1% in sodium acetate 50 mM pH 6.0 and lugol solution.
HPLC analysis
Samples were analyzed using an HPLC apparatus from Knauer Company. The system contained a solvent organizer (k-1500), degasser (A-2015), mixing chamber, and pump (k-1001), and UV detector (k-2006).
Tear proteins were separated by C18 reverse-phase column (C18, 4.6 X 250 mm, 5 μm, 300 A°) with the ability to separates proteins according to their hydrophobicity.
20 μl of tear sample were mixed with 40 μl solvent (Acetonitril) and filtered by PVDF filter. The samples were injected using an injection loop of 50 μl. The run lasted for 100 minutes with the flow rate of 0.7 ml/min. The eluted proteins were monitored at 280 nm and fractions corresponding to a particular protein peak were collected separately. Mobile phase A was acetonitril/water (5/95) in 0.01% trifluoroacetic acid and mobile phase B acetonitril/water (95/5) in 0.01% TFA. HPLC conditions are given in Tab. 2.
Results
SDS-PAGE electrophoresis
At least 6 proteins were detected in both fasting and non-fasting tear samples using SDS-PAGE electrophoresis followed by silver staining (Fig. 2) .
According to electrophoresis results, most of individual proteins slightly decreased in fasting compared to nonfasting samples. Zymogram Zymogram of alpha amylase showed three bonds indicating the possible presence of three isoenzymes (Fig. 3) . It is also clear from this Fig. that the quantity of the enzyme has decreased in fasting samples.
HPLC analysis
In HPLC chromatograms of tear samples at least 11 peaks were detected. Among these, only two peaks could be identified in our laboratory: lactoferrin and lysozyme. HPLC chromatogram presented in Fig. 4 strongly supports the results obtained by electrophoresis, i.e. a reduction in concentration of some proteins (lysozyme and lactoferrin). However, some bands appeared in the tears of fasting individual that were not detectable in non-fasting samples.
Statistical procedure
For each electrophoretic lane a data vector was created, and the Rf range (i.e., Rf = 0 through Rf = 1) was divided into 60 classes. Every variable of the data vector thus represents 1/60 of the complete Rf range. Calculations on all peaks of each electrophoretic lane determined into which particular Rf class a peak fell. Each peak volume was added to the corresponding variable of its Rf class in the data vector of the electrophoretic lane. From these data vectors, a discriminant multivariate analysis was performed. This analysis not only tests the zero hypothesis that mean data vectors of the different groups derive from a normally distributed multivariate population, but also it shows which groups are statistically different. Thus, discriminant function analysis can be used to determine which variables (Rf ranges) caused the mean value comparison to become significant, or which variables can discriminate between groups. Additionally, the analysis allows classification of electrophoretic patterns; it can be used to test whether an individual protein pattern is similar to the pattern of a particular known group, or to which of several group patterns it shows the greatest similarity. The statistical calculations were performed by Statistica (Ver 6, Statsoft, Tulsa, Okla. USA).
Discussion
Identification, determination of characteristics and measurement the quantity of tear proteins by analytical techniques is very important in understanding the physiological properties of tear as well as using tear samples as a diagnostic possibility for clinical applications. Different ways of stimulation can affect the concentrations of biochemicals in tears and rate of their release. In this study we used 149 
Proteins
Control* Fasting* Statistic (mg/100 ml) (mg/100 ml) difference glass capillary for collection of tear. This method of tear collection has great accuracy, because soaking a filter paper, for example, may induce some alternations in various tear components. Religious fasting necessitates abstinence of food intake during daytime for about 10-17 hours, depending on seasonal factors. In this study, we assessed changes in tear proteins of fasting individuals.
Most of research works in this regard deals with blood, while saliva and tear have received less attention. Considering that collection of tear and saliva sample is easier, it was decided to assess proteins in tear samples in fasting and non-fasting states. The results of this study can lead to the correlations between blood and tear biochemistry and determine if tear samples could be used as a diagnostic tool for various disorders of human body including eye disorders. The results are also very important to understand the mechanisms involved during starvation.
Electrophoresis pattern of tear samples in Fig. 2 indicate that some tear proteins are decreased in fasting state. However, total tear proteins showed an increase using Lawry protein assay (the results not included here). In most cases, zymogram of alpha amylase showed three bonds referring to at least three isoenzymes. Fig. 3 shows that the concentration of two isozymes is lower in fasting state while only one isozyme shows almost un-altered concentrations in both states. A similar situation has been demonstrated in the case of pyruvate dehydrogenase kinase isozymes. It has been reported that isozyme 4 (PDHK-4) is decreased in muscle, during prolonged fasting (6) . HPLC analysis of tear samples shown in Fig. 4 states that most of proteins have been decreased in fasting state. The electrograms of lactoferrin and lysozyme are indicated in this figure.
It is known that in short-term starvation blood glucose is the first metabolite that is used and its concentration diminishes. It seems likely that low concentration of glucose is a positive sign for sympathetic nervous system activity. Fasting has been shown to have a profound effect on sympathetic nervous system, best characterized by an increase in adrenergic stimulation and reduced tissue sensitivity to catecholamines (8, 9, 15, 21) . Secretion of protein in lacrimal gland is based on nervous regulations. So when the sympathetic nervous system is more active in fasting state, secretion of protein is decreased be deactivation of protein kinase C α and δ.
Tear protein pattern have been used as a diagnostic tool by other researchers (5). A significant difference in tear protein patterns between patients suffering from dry eye and healthy volunteers has demonstrated by one-dimensional electrophoretic separation of tear proteins (10) . In further studies, differences in tear protein patterns of diabetic patients have been demonstrated by two-dimensional gel electrophoresis (13) . In other studies, electrophoretic characteristics of different tear proteins have been investigated (7, 16) .
Furthermore, it could be demonstrated that analysis of tear proteins, and the multivariate approach including all peaks in the analysis, can be helpful in dry-eye disease diagnosis or follow-up (14) . However, some problems remain before routine clinical use of these methods. Reproducibility must be investigated in further studies, and variation of tear protein patterns even in the same subject must be considered. Nevertheless, analysis of tear proteins is suitable for detecting changes in complex patterns, e.g., during development of diseases or other circumstances.
Our study investigated the effect of one month fasting on tear proteins. There is no doubt about the influence of fasting on many systemic diseases and even on many eye diseases. However, little is known about the influence of fasting on tears. In the present study, we found alterations in the protein content of tear film during one month fasting.
